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[0 0 0 9] 3=fc, *£Ig3 2 5^ s/->=.JWTW^*4r2 
5fi*%W±-^tfT i £fcl4T i *ft&3 2 

5 r««KCT i Sfee^&©«3t*jSj («rMBS63-1307 

32^$8) *s«t*snr^5. rro^srctt, 
*/HJi«*U'C*i«f*-s. roj; ilcLxM&LtzffiM 

[0 0 10] 

-29864^- T-|4, Mf^y^TtHl P&yS<t 
^(r, H I PtoSir^Sir^^iri-S, ft if**! 

mm& icamm x # * v ^ t ^ o mm * * u x ^iz. 

[0 0 11] Sfc, ^^^2-50172^-^1, -J&lCffl^ 
ir* ft v > fc ft „ tp ic jftiffi £ fJEit $ * 5 1 $ f <r> 

£r if T fc-ttVMfVM Okg/mm 2 dfg 
[0 0 12] Sfc, ^MBS63-130732-§-C»4, 

X(f 5fcftt;if4, ii#o^r}£ 4 •? t(45^t-ffi^^H 
^Mt'fc ►> , ffift-C^ttic^-S r. ir as*a 



0 5- 9 6 3 0 

4 

[0013] £ibtc, ^tib'te&mffixte, v^fhtS 

Wioi^T(4ffiblii^£:ft.T^ftV\, 
[0 0 14] *wT», #389?#&W:, ±Sfi«>*D*fe*ft 

[0 0 15] OBWroitfj) *56M»IWI4. fSi^ST- 
10 $>5 0 

[0 0 16] #3§9?#ibf4, ±.}&<DVt&&ffi<Dfflm\Z*l 

ft k (4 , ^-^ffifig t mm n -tr x <7>mm 

[0 0 17] ^-T\ Xte<0^#^S$-ar^7tfe(C 

■fe^ftlcfi, mn^9>ffi-M<DMVti:fflWLX%im<o3t. 
LX!afr%m^tiX$tz^?>\c^1iii%Z>^Mm 

*?ffizm*, m^m>mtiM ■ fa±mb Lxmrntft^mm 
-rz>teb\ '&&btemte'otzmu<^&iz$Lo-ttTzfa 

30 Sofc 0 
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~6%t, ^ (O) 0. 15-0. 8%t, b 
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[0 0 2 0] 

co J: 5 ^#x.btt5 0 

[0 0 2 1 ] 1 ^COf^ffl) >"&&fc*5 

^t, A 1 (D^&m&, 4~8mass%Tfc5o ^WA 1 
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[0 0 2 5] Mo, W, T a , Zr N Nb, Hf GO^^f 
4(1, *(D-i«±^, 0. 5 — 3mass%-Cfc5o -ft 

**o*fh*s, 0. 5%**"Ctt±|B»*30*^+»-e* 
[0 0 2 6] I aJR, IlaJK, IH a «7C*<7>*** 
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f4, -^CO — 1H±*. 0. 0 5 — 2raass%Tfc5 0 
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(z:^S 0 B B ) ^«i«i|*ix5. tons*, fti^m 
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flffittJM-cfco Tit* 
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£-tt, tt#o««:4fifc**ftv\ lot, J:«9fg 

[ 0 0 4 7 J 5 SPlWlgf^ mass%-C 
TA^^A (Al) 4-8%<t, a^S^A (V) 2 
-6%<t, &3H (O) 0. 15-0. 5%£, lag, 
IlaJR, HI a M7t^^— ffiJ^±0 . 0 5 — 2% 
p y VjRx;* <Z>— «£t± 0 . 0 5-0. 5 % t £r*a 

[0 0 4 8] wa3»5A#«(0«iett^^^-&t&tt, «t9 

[0 0 4 9] iGAWMf^^l mass%-C 
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-6%£, ^ (O) 0. 15-0. 5%t, ^ y ^'f 
^ (Mo) , $1/7*7-^ (W) , (Ta) , 

v?;^^^ (Zr) , (Nb) , s^y-VJ* 

(Hf) <O-«£l_h0. 5-3%t, I ai, II a JR, 
IIIa«7t;Sf<Z) — m£X±0. 0 5 — 2%<b. ^p^I 

7e^c^-«j^±o. 0 5-0. 5%fcSr£*. 

[0 0 5 0] :w*6A#«w*«f#>'^l4 l £9 
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[0 0 5 2] Bilt ±B» i A*M»h IB 3 A#0k » 

[0 0 5 3] H2I1 ±1E«2A*M, *4Am & 

LfcH"C*>5o rite>0>&&f4, ±EfR 1 AfrPK fg3 

Mo, W, Ta, Zr, Nb, H f (D-lKl^f ^ 
fr£LT^5CQ-C\ RJBlAttPJ, *3Am *5A 

[0 0 5 4] lilt tS*ft^<t5oH-j3a! j f-*^'&A 

[0 0 5 5] *»2«W<?>«ll«^^^A<Z5j!iiS*«fe^ 
»it*Afls:«Jcov^BiWi-6o 
[0 0 5 6] V-fr4<^»iB*«l3S*fttt. H 
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Rlftl::, mass%T\ TtV* (A 1 ) 4 - 8 % t , 

/<t^^ (v) 2-6%<t, mm (O) 0. 1 5- 

0. 5%dr, (B) 0. 2-5%, *y 

(Mo) , Zisy^^ (W) , (T 

a) , v?;V3nr^^ (Zr) , (Nb) , 
^ (Hf) (^-1W0. 5 — 3%, I al, Ha 
Jg, IIIa«5n^c7)— «^A-t0. 05 — 2% 
Jgx;^(O-@^±0. 0 5-0. 5%*»&aW*ixfcBf 
S*<05c*«:-att±«:^r*, = (T 

10 i) i^j8«ft45J;5^ v»*i»{k;ffl*& 

ni) miBww»* 6 xa (j^w^^ii 

^Ig) t, lWIBiR^»*«:ril«+6Xa (*»I8) 

fc, jwiB*»#fc**PEET«idii-6xa (ftfexe) 

20 [0 0 5 7] ^^>»*i:»ftffl»*i:J4, 

mm<r>i><nx*h^\ 0iJx.(4> (a) -^hy^A^Tnii 

(b) ^^*v^^»7cffi^#v^^^S:**{k->» 
BMW** LTKat *tl6**{t: • Jffi**?-* 

(c) ^^^^ASSffi^^^^^^Sr—J-jsg^U 

snsaiM^^vw^aaa^sw^t^^* 

30 6 0 

[0 0 5 8] "fetC, »ffcffl*fr£»*tt, ^?X-7» 

fc<Dtf*«tv\> #Jx_te\ ft*W&a + /3-&A*rf^» 
t^iCttffl^n^i Ltll Al-V, Al-V 
-Fe, Al-Sn-Zr -Mo , Al-V-Sn, A 

1 -F ef^^^6S*^M^ibtlt^5 0 *A 

(A 1 ) 4 — 8^, (V) 2-6£, ^ 

40 (O) 0. 15 — 0. 5^r, / >*<tfcWB^ (B) 0. 

2 — 5, ^yyf> (Mo) , ^y^ry (w) , * 

Z/^/lx (Ta) , vVu^j^A (Zr) , (N 

b) , ^7^^A (Hf) (7)— fflWXO. 5 — 3, I a 
JS, Hag, IIIaSTC^^—^WXO. 0 5 — 2, ^^ 
ny^JR5t;^(^— ffiW±0. 0 5 — 0. 5^biS^Stt 

fc»f**«>7C*«:-a«±«:**, = 
(Ti) t^-5TiB«flfc*5<t 5^, Bf*^*WSraSJP 
LfcO^fc^&i: ii^^S^ffi 

50 rto>-&A«rf^»bfcO. i&KftWKS:, «{b»»*, fife 
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[0059] ffif&ffiW&>'K<nftffiti:t&f&}s £V 

[00 6 0] A 1 Wgs^Oifi, 4 ~8mass%-C&>5„ C 
OTA 114, ^-^^^(Omt7i.mt Lttt- fiSW^TC 

8 % £ « * 5 t * US (c {g T $ * 2> o 
[0 0 6 1 ] Vrolillt 2~6mass%T'fc5„ ~<£> 
Vbs ^V^OT^fcTcSii: LT-KKlt^ot, 111 

[ 0 0 6 2 ] OOTgsJPlfi, 0. 1 5~0. 8mass%T* 
LT, »HrW:*0>±IMfc*«O. 1 5%g«(^ML<PS^ 

L-C*r2&fc7c3lf-efc5. USB****, 
0. 1 5%*^-C'»4^bf^ffl*S/h$i-#*, 0. 8%?rffi 

[ 0 0 6 3] Bff>SKJPifi s 0. 2 ~ 5mass%T*fc5o 

{cmmttCftWcfZ (fcrtfU 

^(iT i BCO— SFB^X i B 2 Kg^tkbS- t fcfc 
S) o WIT i Bgfli, 8fe»ae-Ctt/3il*ftttWfi8* 

2%*it1iT i BC0«ftU*^*i-#\ 5%£|g;i6 

[0064] Mo, W s T a , Z r , Nb, Hf (D8S*P 
*J3, t^-l«±^, 0. 5~3mass%-Cfc2>o 

*P4<7>&f+^ 0. 5%*»-Ctt±IB3»*^^+^-Cfc 

[0 0 6 5] thy^A (N a) , # U A (K) & if 
CO I aJS, (Mg) , -h^s^J* (C 

a) , XhPyf (Sr) ftifCOIIaJR, 
r>A (Sc) , ^7 hy ( Y) , iry^^ (Ce) 

tei?<n in a JS7cai60«SJpaji. -tco— aw±^, o. 

0 5- 2mass%-(?fo'5o ^nb^lt — Jttfc:»**3 «fc 
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a^±co^pS:co^f+^ > o. o 5%*^T*(4g?fb^fc 

[0 0 6 6] ^nyvjR7C*<oaiJP*tt, ^<7>-a^-h 
^ 0. 0 5 — 0. 5mass%T*fc5o r.Kfe7t;*tt, ^ 
^y^^TM al, Ham, III a JRtcS t L. 

aW-hco^P4^'&f+^, o. 0 5%*iti^pyv 

Sit 3BEtt*sffiT-*-6 0 

[0 0 6 7] fc*3, t IT, HJSWtCBfl 

B*H6^* 1 A^FiJ-^ 6 JM£OT<Ottj££: ft 

[0 0 6 8] m&T* ^-&A^>*»»* ^ 

i 5 o Mm jwt, mtmm^n^w-mn 

40 [0 0 6 9] fttC N JDXIgl^V^T, ^*^»*^S> 

[0070] B3i<Ditmmm*, n^nm^ tm^ 

50 tfcoTt, »*W«E»tt*«»V^i1»*<7>?lS**tt|ft]± 
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L<^ot*5 5, ^M?l^2.0g/cm 3 gjKT*fc5 0 - 

[0 0 7 1 ] *XS(C*3V^T, liftmig^tLTV^^^^ 
[0 0 7 2] 2.0g/cm 3 ~3.0g/ 

cm 3 Tfcsriwa-efcSc ****** r^fclMfiffl 

3.0g/cm 3 &i^Si^iait9*(7)M^f 

[0 0 7 3] **5, f*yft*ilt^^77'f> 
S:ffl^5*fr&tt, »*co^S;j^^2.0g/c m 3 -2.5 
g/cm 3 • IK**^*^»**fctt«ifi:** 

3.o g /cm 3 fc#SJ;5K* »i^5:iW*L 

[0 0 7 4] L*»t, ^«^^StjfBicfifi$Effli:-r^^^ 
Xh, m*<n&lU*U±ikUc< <t6r t^t#8. 

**3, (WHB*px«tatt, *-#^»*<o*K#*.fc*35*» 

[0 0 7 5] ]WiaMX£4-;t5:fri£i: LtliftoJ; 5 ft 
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*Sr«H*"rseflEO«SftJpxt?*>9, #'Jx.te\ WBRSr 
T> r<MB#Pfl (1 — 2 0min.) SEW 2 ^ 5 if »d <£ 

•Lv^xa{bSr*i:S*5J:9*aMlPX«:# 
10 ft iffi it <c it ix tf ft <b * v \ 

[0076] ro»»*a-&xaiii*5*"J-s*fiais«'»*o 
if (7) ct o t^m^mx 

[0 0 7 7] f3H&TM\z&\,^x x fltrfE*PXS:16LfcIR» 
t&**:rii»i-5*ft4: Ltli, Afflr/u^riHi^ C I P 

[0 0 7 8] «ttX8fc:*5V^ *WEril«flK«rSfirili- 

20 0 0 0-1 3 5 0°a 1 ^ 2 Ofl#ffl<£>*5Hri 5 S* 

(Ik*, ft*. -^^fiil315n'tt^^) irSffiL-^i-v^ 
ft x 1 0~ 3 torr JW±(7)X£^&3VM;£T/u^V, ^ V 

[0 0 7 9 ] -»id a + j3 * ^tfeO*l«tfi, 

*ft#:«^*rffi(Oj:5*-, (IB** K*. 

I aJS, IlaJK, IIIaJRTE*. Apyy|i|) £rjg 
30 gfi^Mt®0t^i^ WMb*. IMfctt. fc2>VM* 

tib-t>m%HM&X<n j3 ^0 e H S^ft^t^W*J-r^) tit 
Lft5 0 ftSP«^>JBl««, affia***Mfrt-5 

[0 0 8 0] »3e^a»^t«5c* (Mo, W, T 

a N Zr, Nb, Hf) «4, ^A't'-e^ltifc^S 
ftT31<, fl<E»aaS:ffiT**, ^b(C N /3/a#ffi 
(^aKj^SriSTS^-S. ft if J: 9 x ?&*P«<Otert affiS: 
40 IL<Mik^5M^*)& 

[0 0 8 1 ] *fc, ^A7E*<Z)5felfc*tt, S'tt^-iST 

K&t>mkiifrx%tLo Lt^^l, ^l&*^ffii-J;5^ 

»«^Wft^-CiB*%*.e>ixrv^5ffM (0. 
1 5%SI) H±**S*tt, JgttSriSTS-tir-ft-Sfi 

[0 0 8 2] **W(Z>*lfc«4:lttWr5. 
[0 0 8 3] g l 'MM®] 
50 -lOO^r^w|jfiiaf^yf&* U#>^7 
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4> \ T i : 9 9 . 6%, O : 0. 1 %, CI : 0. 1 %, N 
a :0. 0 8%) ft, «i*C7 h 7^f ^^(^AL, 

A 1 - 4 0%V^ft, : A 1 -4 0%V«& 

: 1<D%}<& «*Jt) tl^Lto ^Oir#, *P 
X&LStgCDT i 2.3 0 g/cm 3 t? 

4 3%^]±L/-c 0 
[0 0 8 4] ftV>T% ffi&tfa*C I Pf-TIE^ 4 ton/cm 
2 T?J*»U »&iXfc*»**rl 0" 5 torr <7>Jl£ftC 
T. 13OO°Ct40»lgLt, 

%£3-*>"&&*mz 1) o fc*3* IS4tC± 

em (^tst^iai) (»*5oo§) ft. * 

fc, [!5(cK^Lfc^f*c7)^affl^ft^i-^^Sl^« 
(f&Sp2 0 0fl£) ft, (34«t!9Wb 
7^c7)£n<, *HlftW<0^^ JPXtcJ: 

[0 0 8 5] g 2 g^gjj 

* ;Ti : 9 9.8% O:0.2% CI : 0. 

0 1%) £0. 2%<7)Y 2 0 3 »*tSr, «£<h<MCT 
h7^^ti:SAU 1 O^PflJDXftaafttfoTto ft 
*3, ^*>-£&*te, ¥-WW6 0MmOt)^ 

2) ^8 0jum^t>CO 3) CDXffigft 

ffll\fc. £/c, ~<7}£r#<7}, ^JDX^a^(7)T i *»*<^?E 
SHB«M\ 2. 7 g/cm 3 -C£><9 , 2 4%fr±Lfc 0 -t 
Wg, TOttS7MmWAl-4 0%V|9*Sr > 

: Al -4 0%V^*= 9 : 1 <0«^ (fill:!:) "C 

: 2*3j:tf 3) o 
[0 0 8 6] g 3 jlfeffij 
J(S2**«tra**fi:*l[*Jlft^#^»* (¥*tt8a*6 
0 M m) <>0. 2%C0YC 1 3 JSfcfcfcft, 
«Ojpx«ia^J; OJQfJSL, :tiC10%OAl-4 0 
%V|»*tS:fi^Lfc, KS-&»S:jllffi0»Jl i: 

^«iat«, MIX, ***«JC^36*5«tt^# 
^*«Lf: (»»#^: 4) „ 

[0087] g 4 mmm 

OAim) ft, mimMmtmmcDjfmz.xvMJi&m 

L, CtlCO. 2%(DYC 1 3 1 0%(DA 1-4 0 

i^fttfMKLfc 5) 0 

[0088] m s mwiM 
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kmm<D%mz£ 9Mu ~*x^o. 5%^t i b 2 

T^t, l%OMoS*^ 10%WA1 -4 0%Vt»* 

LT«, MIX, **Jfi«J-*^S«fett^^^& 
ft^»!Lfc (t*5F4#*: 6) 0 4*5, H6^jKifiLfc«5 

«#<oA*«Mlkt*+**Bil««*Jt ((&*2 0 0«) 
ft^-To B 6 J: 5 9! *Klt«li J: 5#feix 

io Wfflftiti^:tW5 0 

[0 0 8 9] gj 6 Ht£giJ 

*2*is«tii]«fttetS[#«^^>'»*4r, mi&m&i 

fcl3«o#&K:J;9ftygU :ni:o. 2%wyc i 3 j» 

l%CDWf£*i:, 10%(DA1 -4 0%Vft*t 

f?8lt (t**4#^- : 7) o 
[0 0 9 0] g 7 jUKff'J 

»2HJ60yj; <9 t>K**offiv\ - l oo^^^^(7)te 

20 ffiSf^*:^* (TkUffb • JBbMf^* VS*; T i : 
9 9.8%, O : 0. 3 %, C 1, 0. 0 1 %) ft, £ 1 USE 
^iJ^|pl^CO*rffi(^J; «1U rtli- 1 0%<OA 1 -4 

o%v-2%ca»*ti^tfco ^<o^ i%m&m-k 

8) o 

[0 0 9 1] g 8 g^gjj 

i 3aHWi:ra«^*ifet-«t Offli, :tilci%(7)Mo 

1 0%OA 1 -4 0%V-2%C aft*Srfi^ 
30 Lfdo m&m*% 1 **«tlW«»CLT*», 

: 9 ) . 
[0 0 9 2] g 1 vc&m 

4 0/im(OAI-4 0%V»*S:fi^Lfc 6 ttift^WS: 
«*SrtTt\ tfcttffl«lfe#: CI) ^1 

tSEM?* (f»*5 0 0ffiF) ft, g)8(C, 

o^) ft, ^n-en^-To 0 7 ± owb^rt < , 

^>^*<7)£b[M]7i«L< , 4/c, ffi-T-PflO^t^v^ 
[0 0 9 3] g 2 hb^giJ 

7 m m(OA 1 - 4 0%V|9*S:S^ Lfco ^JE^^ftJP 

x&ygfttT 5^i4<, as 1 HJfiw t mmz 

50 ftfi)t«rfifV\ JtttfflSfefe* (WS^:C2) ft©3gL 
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[0 0 9 4 J fg 3 jt-j&ff'J 

AdflEjB 2 ^ffi^j t mmtei&t&mm.^ 9 t 

4 0 M mCDA 1 -4 0%V^5S^^-a-t/c„ ItM^* 

JPX^a^ff 9 w t ft < , SBi|l!6flaji:ra«tc:LTfi)i 
Jfc, Mttm^. Jtttffl*!** (K»#*: C3) &K 
ILt, 
10 0 9 5] fg 4 itfeff'J 

mm 2 mmm t mm^mm.mm^-9 >mm t w-mm 

7/im<DAl -4 0%V*&*SrM-&Lfc o &m&V0&1m 

m&*m\ tmmtmvf (tw»#: C4) 

[0 0 9 6] % 5 JfcSfeW 

7 m m«A 1 -4 0%V^*iSr^t t ttCT 

9-^kcmxL.. 6 ottmmT.$&m$:ft-otz„ 

ftttft: (KipW#: C5) §rKigLfc 0 0 91:, 

±t B*fl X&LS & ft o fc m W jg-&*&*«offi J F-«it £ S 
EM?S (f$5 0 0fg) Sfc, HOC, Kit L 

2 0 0{S) ZftlftL^-to El9«t t)^b^»rt 

*L<5SJPX^^it. »*^ffRkU, 

**ttl. 5 0g/cra 3 fc, JB«SH»5|?ft*fcffiTU-CV^ 

5, £ib(C> 01 0 Z.*)Wbfr<O&0\Z, *itgj0iJfCj; 

I0097] ffif&fen&mfffinm. 
±mm i i ~m 7 nnsey, *j zxim i tt««ij~as 

[2]7{^-f 0 HI 7 £ ^fezWeJ; *HJS0iJco^ 
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So 

[H®wffi^/j;Ift0J] 

[Eli] *»Wro-^#:fi»Jic:*s»t5, Jfefe^-^v-g-^ro 

[ni2] ^i^cD-AffMcfctts, m<r>mfe=?-9 >s 

[1213] fle*jfelcj;*>#6^fco + flS!«Btt^V'ft'A 
coffin Srm^Wlc^-rtftBJ HI -Cfc So 
[ II 4 ] m <n % 1 Hit M »-*J 5 flPX*4S £ ff o fc 

io m<of-9>-m^<D^mm^^i- sem^khi 

5 0 0§) -CfcSo 

[ h 5 ] *$&w <om i mmm kosv # & ntL^m^ 9 
>&&<n&mmti*^irft¥wmM&im mm ■. 2 0 

[gi 6] ^mm^msmmm^^^xnhfitzm^f-^ 
^&&<o&mm*&*-rit*£mmm.w-n® mm ■. 2 0 

Offif) XtbZ>„ 

[HI 7 ] £f 1 JfcttWciattS*-* >*»*<75St^fit^^ 
tSEM?SI : 5 0 Ofisf) T"fc5 0 

20 [118] H 1 tttSECT^*iV'>-Ci!<JSLfcit«fflj*iteflsW& 

«ia»**i-3t^«««^*ia mm-. 200m xh 
im 9 ] ^5 jt«wt*5*t -5*px^^co^*&*ote 

-7-«3g^^i-S EM?Xi 5 0 0f) T?fe5o 

[Ell 0] »5*««^*V^r«»Lfclt«ffl^#0 

[mil] **WoJBi*16«'-'!K8 3llfi«, fcit/af 

1 • • • a t@ 

2 • • • 

4 • ■ • a f@ 

5 • • • Sif^Jaffi 



(12) 



[010] 




[011] 





(g/cm 3 ) 


mm 

(90 


(#m) 


(kg/nra 2 ) 


(90 


SEISMS 
(kg/imi 2 ) 






[ 


2.30 


9 9.3 


2 0 


8 7 


1 5 


4 2 


* & 




2 


2.55 


9 9.0 


1 0 


9 4 


1 4 


3 9 






3 


2.70 


9 9.0 


1 0 


9 5 


1 5 


4 3 


m m 




4 


2.51 


9 9.6 


1 0 


9 6 


1 5 


4 4 


s « 




5 


2.70 ! 


9 9.3 


1 0 


9 7 


1 3 


4 0 








2.30 


9 9.4 


1 5 


1 0 3 


1 1 


5 2 






6 






7 


2.70 


9 9.2 


8 


1 1 0 


8 


5 4 


Ml 


m 


8 


2.70 


9 8.8 


1 5 


1 0 5 


8 


4 6 






9 


2.70 


9 9.1 


1 0 


1 0 8 


1 0 


5 0 






C 1 


1.52 


9 6.0 


1 0 0 


7 9 


4 


1 8 




it 


C2 


1.52 


9 9.1 


5 0 


8 4 


5 


2 3 




« 


C3 


2.18 


9 5.1 


8 0 


9 1 


1 0 


2 6 




m 


C4 


2.18 


9 9.1 


5 0 


9 8 


1 2 


2 9 






C5 


1.50 


9 8.0 


5 0 


9 0 


6 


3 1 
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